and P 2 Q O ( S -1) + Pl(Ofl+ a2(s -1)) = 0 y2(s -afl) + y l ( a l S -a 2 + 1) = 0 N f l ( P 2 S + P1) + azP1s = 0 YZ(S -1) -
and P 2 Q O ( S -1) + Pl(Ofl+ a2(s -1)) = 0 y2(s -afl) + y l ( a l S -a 2 + 1) = 0 N f l ( P 2 S + P1) + azP1s = 0 YZ(S -1) -P 2 + 71 + a l ( y l ( s -1) -P1) = 0. (1.3)
(49)
In the case where the matrices of (1.3) are real and where A,, B,, i = 1, 2, are square, (1.3) has a unique solution [8] if and only if the polynomials det (A1 -sB1) and det (A2 -sB2) are coprime. Under that assumption, Khgstrom and Westin [SI showed how generalized Schur methods can be used to obtain a solution of (1.3).
In this note we deal with the consistency of (1.3). Let F be a field, and let A,, B,, C, i = 1, 2, be matrices over F of respective sizes m x n, p x k, and m x k. We shall prove the following result. Lemma 2.1:
given polynomial matrices. Then the equation 
Proofi In the case where X, Y F d R, S in (2.4) and (2.7) are also polynomial matrices and where A and B are square the result is Theorem I1 of Roth's paper [7] . The proof in [7] is based on canonical forms. In [2], we derived Roth's theorems by means of linear maps and dimension arguments which still work in the present setting. To make our note self-contained a proof along the lines of [2] is given below.
Put
If (2.4) and (2.5) hold then we have (2.6) and (2.7) with R = Gx and S = G y . Now assume (2.6) and (2.7). Define
and N = (f : ) 
On the Elastic Mode Estimation Aspect of a Class of Multibody Flexible Systems

F. Karray, V. J. Modi, and T. A. W. Dwyer
Abstract-An investigation pertaining to estimation of the elastic generalized caordinates for a given class of flexible structures is presented. To begin with, a model for s M @ g nonlinear dynamics of the structure is described. The governing equations of motion are obtained using the Lag" procedure with modal discretization. Next, deformations caused by rapid slewing maneuvers are estimated using the least square estimation approach. As an alternative, a procedure based on the operator spline technique is proposed and its potential assessed. It is motivated by the need for achieving an on-line estimation procedure permitting real t h e control. F W y , a comparative performance study of the two procedures is undertaken using a simplified model of the flexible system. This correspondence presents a comparative study pertaining to the estimation of the elastic variables of a given class of flexible structures. To begin with, the system model under study is identified and the governing equations of motion obtained using the classical Lagrangian procedure. The continuum system is discretized using the system modes. This is followed by a brief review of the classical methods based on the least square estimator, namely, the extended Kalman filter [8] , and the feedback linearization-based observer. Next, the theory of optimal interpolator, which has been used for nonlinear systems identification purposes [9], [lo], is presented and adapted here for estimation. Finally, relative performance of the two procedures is assessed using a simplified model of a flexible structure. The correspondence ends with comments and recommendations for future study aimed at estimation and control of a wider range of flexible structures. . . , 7,IT is the vector of generalized coordinates involving both rigid (e) and flexible degrees of freedom
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